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this and of several succeeding theorems, we refer the- reader to our larger work.
518. It is important to remark that, if £ consist, in part, of a closed surface, Q, the determination of J7, the potential at any point, within it will be independent of those portions of S, if any, which lie without it j and, vice versa, the determination of £7 through external space will be independent of those portions of S, if any, -which lie within the part Q. Or if S consist, in part, of a surface Q, extend-, ing infinitely in all1 directions, the determination- pf U through all •space on either side of Q, is independent pf those portions of S, if any, which He on the, other side..*
519.    Another remark of extreme importance is this:—If
be the potential at JS of any'distribution, M, of matter, and if »S be' such as to separate perfectly any portion or portions of'space, £Tt from xill of this matter; that is to say, such that it is impossible to-pass into -fiTfrom any part of M without crossing *S; then, throughout H, the. value of U will be the potential of M.
520.    Thus, for instance, if £ consist of three detached surfaces,' Slt S^ Sa', as in'the diagram, of which *S^ 6", are closed, and St is an open shell, and if JP ,{JZ) be
the potential due to Jtf, at 'any point, JE, of any. of these portions of S; then throughout JK and
//„ the spaces withm S and with- \ ( _ ^ffl &, \\ H. out 5a) the -value of U is simply the potential -of M. The value of U through ./T, the remainder of space, depends, of course, on the character of the composite surface. S.
521.    From § 518 follows the -grand proposition :•—// is possible to find one, but no other than, one, distribution of matter over a surface S-which shall produce over S, and throughout all space H separated by S from every part of M~t the same potential as any given mass J\f.
Thus, in the preceding diagram, it is possible to find one, and but one, distribution, of matter over Slt Sa> Sa which shall produce over Sa and through J^i and Jft the same potential as M.
,The statement of this proposition most commonly made is: It is •possible to distribute matter over any surface, S", completely enclosing a mass M, 'so as to product the same potential as M through all space outside M; which, though seemingly more limited, is, when interpreted with proper mathematical comprehensiveness, equivalent to the foregoing.
522.    If £ consist of several closed or infinite surfaces, S^ •$",, .£,,. respectively separating certain isolated spaces JEF^ fftr fft, from. fft the remainder of all space, and if f (JS) be the potential of masses
